The continuous-flow technique for the automation of chemical reactions which produce a direct or indirect colour reaction was introduced by Skeggs in 1957 and is now used routinely in many laboratories. The adaptation of the technique to virus and other haemagglutination reactions has now been made possible by the development of special devices capable of separating agglutinated from unagglutinated red cells (Sturgeon, Cedergren, and McQuiston, 1963; Grunmeier, Gray, and Ferrari, 1965;  Morris, Jenkins, and Horswood, 1965) . Its further modification for the performance of influenza virus haemagglutination-inhibition titrations is a development which should prove of benefit to those laboratories engaged in large-scale survey work or in research projects necessitating numerous such titrations for which some degree of precision is required. Currently, precise haemagglutinationinhibition titres can only be estimated by the photoelectric densitometer methods of titration, first introduced by Hirst and Pickels (1942) . Because these methods are very laborious and time consuming, preliminary studies have been made to investigate the feasibility of using the continuousflow technique for titrating influenza virus haemagglutination inhibitors, and to define its characteristics.
MATERIALS
VIRUS An inhibitor-sensitive variant of the A2/Singapore/l/57 strain was used throughout. Batches of virus were prepared, as required, by allantoic inoculation of 11-day-old embryonated hens' eggs; virus from the harvested allantoic fluids was purified by one cycle of red cell adsorption and elution, followed by chromatography on a calcium phosphate column (Taverne, Marshall, and Fulton, 1958) .
Received for publication 21 April 1966. SERA Two normal sera and one immune serum were used.
Normal horse Normal serum from a single horse was obtained commercially from Burroughs Wellcome and Company. This serum (Wellcome brand no. 2) is heated at 56°C. for two hours before distribution.
Normal rabbit Normal serum from a single rabbit was obtained from naturally clotted whole blood. It was used uninactivated.
Rabbit immune serum Immune serum was prepared by the intravenous administration of 100 haemaglutination doses of purified A2/Singapore/ 1/57 virus. Serum was collected from naturally clotted whole blood 23 days after injection of virus and was used uninactivated.
ERYTHROCYTE SUSPENSIONS Fowl red cells were withdrawn by venepuncture into citrate-saline and used within four days of their collection. After separation from plasma they were washed three times in physiological saline, and 4 % suspensions were made in borate-buffered saline, pH from unagglutinated red cells, the apparatus for influenza virus haemagglutination-inhibition titrations consists of standard AutoAnalyzer modules, the same as those used for biochemical tests. It consists of an automatic sampler for sampling the test material and introducing the intersample saline wash, proportioning pumps which aspirate the reagents into the closed system of tubes and glass fittings in which agglutination takes place, a colorimeter for quantitating haemoglobin released from unagglutinated cells, and a pen recorder.
The first problem in adapting the system for haemagglutination-inhibition tests was to determine the best combination of standard AutoAnalyzer components which would provide results of maximum sensitivity combined with a minimum degree of contamination between samples. This depended on the rates at which the reagents were delivered, the time allowed for their interaction, the rate of sampling and the ratio of sample to saline wash. After some months of trial and error the system illustrated in Fig. I proved to be the one which gave optimal performance with a sampling rate of 20 per hour and a sample/wash ratio of 1:3.
Air is first introduced into the virus flow converting it into an air-segmented stream. Virus and inhibitor sample are then mixed in proportions of approximately 1:1-5 in three mixing coils, allowing a reaction time of six and three-quarter minutes. A 4 % suspension of fowl red cells is then introduced at the rate of 0-096 ml. per minute and agglutination is allowed to develop in two mixing coils, giving a reaction time of four and a half minutes.
When agglutination has reached a maximum, sedimentation of agglutinates in the flowing suspension is
allowed to take place in a two and a half turn settling coil. Agglutinated cells are then withdrawn through the vertical limb of the decantation T-piece with the aid of a second proportioning pump which draws off a fixed fraction of the total flow (Fig. 2) . Any agglutinates which remain are allowed to sediment a second time in a one and a half turn settling coil and are withdrawn through a second decantation T-piece. Unagglutinated cells are now lysed by the addition of 2 % sodium hydroxide, and, after thorough mixing, the residual haemoglobin is measured as alkaline haematin at 420 m,t in a colorimeter and the results recorded on a pen recorder.
If haemagglutination by live influenza virus is allowed to develop at room temperature, virus elution with consequent disaggregation of cells is easily visible in the mixing coils. Failure to achieve maximum agglutination under these conditions makes it impossible to titrate inhibitor (Fig. 3) . For this reason, all parts of the manifold in which virus and erythrocytes interact must be maintained at a temperature of 0 to 4°C. In the system described here these parts are immersed in crushed ice. Suspensions of cells and virus which are fed into the machine are likewise held in crushed ice and the former is continuously mixed by a magnetic stirrer. (1951) . In the AutoAnalyzer, these titrations behave as direct colour reactions, maximum inhibition corresponding to minimal agglutination and therefore to low percentage transmission (Fig. 4) Table VI show that, with one exception, there was no significant difference. The slopes remained the same even when different cells or different batches of virus were used (P =-.02). It may therefore be assumed that the titre variation from day to day was not related to 
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